
TENNESSEE VALLEY AUTHORITY
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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

In the Matter of the Application of )Docket No. 50-390
Tennessee Valley Authority)

WATTS BAR NUCLEAR PLANT (WBN) - CABLE ISSUES AND ELECTRICAL ISSUES CORRECTIVE
ACTION PROGRAM (CAP) PLANS - PROPOSED FINAL SAFETY ANALYSIS REPORT (FSAR)
REVISIONS

This letter provides proposed updates to FSAR sections concerning the Cable
Issues and Electrical Issues CAP Plans. The enclosure provides an advance
copy of the proposed updates to Sections 8.1.5.2, 8.1.5.3, 8.2.1.6, 8.3.1.4.1,
and 8.3.1.4.3 so that current information concerning the Cable Issues and
Electrical Issues Plans at WBN is available for your review. These proposed
revisions will be submitted in a subsequent FSAR amendment.

If there are any questions concerning this matter, please contact
R. J. Stevens at (615) 365-8650.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

E. G. Wallace, Manager
Nuclear Licensing and

Regulatory Affairs

Enclosure
cc: See page 2
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U.S. Nuclear Regulatory Commission

cc (Enclosure):
Ms. S. C. Black, Deputy Director
Project Directorate 11-4
U.S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

NRC Resident Inspector
Watts Bar Nuclear Plant
P.O. Box 700
Spring City, Tennessee 37381

Mr. P. S. Tam, Senior Project Manager
U. S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. B. A. Wilson, Project Chief
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323



ENCLOSURE

PROPOSED REVISION TO FINAL SAFETY
ANALYSIS REPORT (FSAR) SECTIONS

8.1.5.2
8.1.5.3
8.2.1.6
8. 3.1.4. 1
8 .3. 1.4. 3



2. Reference deleted by Amendment 63.

3. IEEE 450-1980, IEEE Recommended Practice for Maintenance, Testini., and I'I
Replacement of Lead Storage Batteries for Generating Stations and
Substations

4. IPCEA P-46-426, Power Cable Ampacities, Vol 1 - Copper Conductors.

5. ANSI C37.1-1962, Relays Associated with Power Switchgear. 63

6. ANSI C37.3-37.12, Alternating-Currant Power, Circuit breakers

7. ANSI C37.19-1963, Low-Voltage a.c. Power Circuit Breakers and Switchgear
Assemblies.

8. ANSI C37.20-1969 (C37.20-1974*), Switchgear Assemblies andI 3
Metal-Enclosed Bus.

9. ANSI C57, Transformers, Regulators, and Reactors.

10. NEMA AB-1-1964 (ABl.1975*), Molded-Case Circuit Breakers

11. NEHA EI-2-1966, Instrument Transformers

12. NEHA SG3-1965, Low-Voltage Power Circuit Breakers

13. NEMA SG4-1965, High-Voltage Power Circuit Breakers

14. NEHA S05-1967, Power Switchgear Assemblies

15. NEMA 5G6-1960, Power Switching Equipment

16. NEMA TRl-1971, Transformers, Regulators, and Reactors

17. NEMA MGl-1967, Motors and Generators

fI4MEMA, W.C-5
19. ePCEA S-61-402, Thermoplastic-Insulated Thermoplastic-Jacketed Cables

FOR C.ANL- 75MO RAbl -ek,~eR 1) IVA 6Uj8,47TAL iz ,vgc tJIMi' Njo.

20. IPCEA S-56-434, Polyethylene-Insulated Thermoplastic-Jacketed.Cables

21. IPCEA 5-ý66-524, Interim Standard No. 2 XLPE Insulation\

22. NFPA No. 78-1971, Lightning Protection Code

23. IPCEA S-19-81, NEMA WC3-1969 IPCEA-NEMA Standards Publication,
Rubber-Insulated Wire and Cable. Specific

*Revision of standard applies to fifth vital battery system.r3
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WBNP -63
,5-2,6-,57 A/C I

references herein ar e from th ,ifth edition dated July 1969.
folIa CABLCZ ?7&JD fZAO/IL5 fý9F&X/ 70~ IV 60&A1 ITmL 7b INRC. (ýM b ZA 900k O(5IýO3

24. !rPCEA-27-5, NEKA -1963, American National Standards Institute

Requirements for Asbestos, Asbestos-Varnished Cloth, and
1abestos-Thermoolastic Insulated Hires and Cable (C8.36-1962.
faa. CA&CL 8Adio # U5 REML7D 7VA ~ buM1A ~A~(~~$A9 u b~?BJ~~5) I

)<NRC IE Circular No. 81-13, "Torque Switch Electrical Bypass Circuit for
4, Safeguard Service Valve Motors."

Requirements reflected in this IE Circular are implemented within the
Watts Bar design by wiring the control circuits in all active valves as
follows:

1). The opening torque switch will be removed from the control circuit
by removing connecting wires from the torque switch or by
installation of a permanent electrical bypass.

11A 63
2) The closing torque switch on all position seated valves will be

removed from the control circuit by removing the connecting wires
from the torque switch or by installation of a permanent electrical
bypass.

Y,}r The closing torque switch on all torque seated valves will be
bypassed during travel by a position limit switch, allowing the
torque switch to open the control circuit only on seating. (The
list of the active motor operated valves which require torque switch
bypass is identified in WBN calculation, "Selection Criteria for
MOVs Requiring Thermal Overload Bypass," WBN-05G4-095).

8.1.5.3 Compliance to Regulatory Guides and IEEE Standards

The extent to which the recommendations of the applicable NRC regulatory
gui~des the IEEE standards are followed is shown below. The symbol (F)
indicates full compliance. Those which require further clarification or are
not.fA1ly implemented are discussed in the footnotes as indicated.

Regulatory Guide 1.6 ( Safety Guide 6), Revision 0 'Independence Between jG
Redundant Standby (Onsite Power Sources and Between Their Distribution
Systdas.1 (F)

Regulatory Guide 1.9 (Safety Guide 9), Revision 2, Selection of Diesel
Gecnor Set Capacity for Standby Power Supplies.' (7)

Reg:ltar-ory Guide 1.22 (Safety Guide 22), Revision 0, 'Periodic Testing of 6
Protection System Actuation Functions.' (F) [Note 2 of Table 7.1-li

Regulatory Guide 1.29, Revision 0, 'Seismic Design Classification.' (F)

Regulatory Guide 1.32 (Safety Guide 32), Revision 0, 'Use of IEEE Std
3008-1971, 'Criteria for Class IE Electric Systems for Nuclear Power Generating
Stations.' (F)

`TqyLJ-P'OytJ( IZ~R MEsLA~ Xii AJJD !5 F OPcABEE
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WBNP-63

In addition to the single failure criterion of IEEE 279, the following
requirements of IEEE 279 are met as follows:

Testability: The overcurrent protection system provided for 6900-volt
penetration circuits include drawn out-type relays which are field:
testable using manufacturer provided test sets or TVA test sets to"
simulate fault currents following established procedures. Low voltage
power circuit breakers and molded case circuit breakers are fie1&'~rsted
using test sets built by Multiamp Corporation or equal. Testing is-tdone by
simulating fault current following established procedures.

Periodic resistance measurement is not practical for containment
penetration conductor overcurrent protection fuses. Resistance
verification is performed as one of the final steps in the manufacturing
process, assuring proper construction and rating. Manufacturers d~o
publish this baseline data since construction changes are made based on 55
design and material improvements. Because of this, no baseline data--would
be available if periodic resistance measurements were performed. Rwiutine
removal of fuses for testing is not prudent according to the manufacturer.
Routine yemoval can result in damaging of the fuse holder and contaict
points.[In the case of cable protecting uses, t e use would be
physically destroyed when it was removed because of the crimped jitue
to connect it. In lieu of field testing by resistance, we wil establish

a fuse inspection and maintenance program that will ensure: (1) that the
proper size fuse is installed, (2) that the fuse shows no sign of
deterioration, and (3) that the fuse connections are tight and cleamn. (See
IEEE Std 242-1975, Recommended Practice for Protection and Coordiluation of
Industrial and Commercial Power Systems). Should a problem arise with a
specific brand or model of fuse, necessary corrective action wou]4-:be
initiated through the plant's experience review program.

Penetration protective devices in 480V circuits energized during plant
operation are mounted in either motor control centers, Class 1E low
voltage switchgear, or panel boards. Both Class 1E and non-Class 1E motor
control centers are ITE Imperial Corporation series 5600 supplied under
the same contract. All 480V non-Class lE distribution equipment that
houses penetration protective devices are located in the same seismic
structure as Class lE distribution equipment. Equipment bought to Class 1E
standards is qualified to operate both during and after an operating basis
earthquake

8.1-9



WBNP-63

normal control power for circuit breakers 1812 and 2814 is supplied fro-m the
existing 125 VDC vital battery board II. This arrangement provides a
physically and electrically independent supply control power for each
switchgear. The cables providing this control power have been uniquely
identified as P and R circuits*(~ i..uso f df zaain

caind tzata".p ben-gz i.nprt
_-gjndt-ts-frz--tre-bwtt ~ s tua o tv te switchge

The alternate control power for circuit breakers 1712 and 2714 is supplailed
from existing 125 vdc vital battery board III: the alternate controlp-q'wer
for circuit breakers 1812 and 2814 is supplied from existing 125 vdc-vital
battery board IV. These cables have been routed such that with either breakers
1712 and 2714 or breakers 1812 and 2814 receiving control power from the
designated alternate source (and with the other breaker pair receiving-control
power from the normal source) physical and electrical independence of control
power for each switchgear is maintained. J~
Manual control of the circuit breakers is provided on the electrical control
board in the main control room where the

C7 L/wVý +C
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th~ LL~lpL.j Cblz rgiL~ AbU~U~ic.. ICEA,!SEA P 465 426 fftd-P 5'.
-440D-. The effects on cable ampacity of environmental conditions and cable
installation configuration are considered in the conductor size selection
rocess Circuit breakers are used for high-speed clearing of faults to

prevent damage to the 3-phase power cables. For power cables rated above 600
volts between conductors, the minimum size is 2/0 AWG. Ampacity of cables

-eurT-L Power and control cables which are routed on cable trays carrying
essential cables are capable of passing the ICEA standard vertical flame test.

Conduit containing only one cable is sized for a maximum of 53 percent cable
fill. Conduit containing two cables is sized for a maximum of 31 percent cable
f ill, and conduit containing three or more is sized for a maximum of 40
percent cable fill of the inside area of the conduit. Medium-voltage
(6900-volt) power cables are routed on trays with other cables of the same
voltage. All 6900-volt cables larger than 2/0 AWG are grouped as a 3-phase
circuit and are separated from other circuits by a nominal distance equal to
the radius of the larger cable. TVA takes no credit for spacing of medium
voltage cables for ampacity purposes. The 6900-volt cables which are 2/0 AWG
may be laid at random on cable trays and are separated (as described above)
from grouped 3-phase circuits. The nominal spacing may be less where cables
enter or exit a tray and at tray fittings where necessary to prevent exceeding
the minimum cable bend radius. However, nominal spacing is restored as soon as
practical. Low-voltage power cables rated 600 volts and below are routed on
cable trays with other power cables of the same voltage. Low-voltage power
cable tray fill shall be limited to a maximum of 30 percent of the
cross-sectional area of the tray, except when a single layer of cable is used.
Cable tray fill for control and instrumentation cables shall be limited to a
maximum fill of 60 percent of the cross-sectional area of the tray.

8.3.1.4.2 Cable Routing and Separation Criteria

Electrical wiring for the GSPS, which includes the RPS, ESF, ESAS, and Class
1E electric systems, are segregated into separate divisions of separation
(channels or trains) such that no single event, such as a short circuit, fire,
pipe rupture, missile, etc., is capable of disabling sufficient equipment to
prevent safe shutdown of the reactor, removal of decay heat from the core, or
to prevent isolation of the primary containment. The degree of separation
required for CSPS electrical cables varies with the potential hazards in a
particular zone or area of the power plant. These criteria do not attempt to
classify every area of the nuclear plant, but specifies minimum requirements
and guidelines that have be en applied with good

"'a fA1 co117e)'S P-54-441,01 7CCI
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YB NF- 56

.Vital isistraneut sables tot the geusrating station protostioa
system (G5?5) which includes the Ifl and ISF may be routod in the
same conduits5, wireways, or cable trays providLed the crut

have the same characteristics -such as power. supply and chasnel

identity (I. II, III, or IV).

Automatic actuation sad power circuits for the Senerating station

protection 7systm which includes the RPS and 1SF may be routed in
the same conduits, wireWays, or cable trays provided the-osircuits

have the same characteristics such as power supPly sand train
identity (train A-or train B).

Unit 1 analog circuits and Unit 2 analog circuits may be-'.wated

in the same conduits, cable trays, or wireways provided the
circuits have the same characteristics such as power supply and

channel identity (I. II, III, or IV). In like manner, Unit 1
train A sables may be routed in the sane conduits, sable trays,

and wvireways as Unit 2 train A cables. 'Unit I train B &all*&smay
be routed in the same conduits, cable trays, or wireways-as Unit

2 train .S cables.

Cables for no*-safety-related functions are sot run in m~duit
used for essential circuits except at terminal e*quips*ent wvhere
only sn@ conduit entrance is available. The non-sat ety-Telated
,cable is separated from the safesty-related cable as near the
device as possible. Generally, the nou-sat ety-related cables are

-for annunicator functions. Expo sod (soiIads containing redundant 48
cable*s &ro separated by a minimum 1-fEz;iiiSiL gap or by a minimum
1/ý2-inch thickness of Xarizite (or its equival-ent) fire,-resistant
-barrTier be9tveez conduits. Although there is so established
niinimu :sepa'ration -requirement between open top nondivisional

cable trays sand conduit containing redundant cables, it is
concluaded .ba~se.d onm tho foallowing. that safesty-related cables are

not :degra ded. Cables installed prior to October 18, 1984 are6
coated with a f ire resistant miaterial. This coating
significantly reduces the ignitibility and combustibilit7 of
cableo insulati-on. *TVA conducted fire tests, externslly initiated
by a -propane burner, on a full scale mockup of trays loaded -with
cabl-es coated with a fire-resistant material.* No sel f-sustaining
fire -could be established until the coating was fractured and
cabl es separated. The -cabl e coa ting also protects agaiaet
development of a fire from electrical faults since it restricts
availabil'ity-of oxygen needed for combustion. Therefore# TVA
takes credit for the coating onI cables not qualified to IEEE 333 56
flame -test or equivalent, tof Jther with. adequate *circuit

protective device(s) -(as described below) as meeting -the intent
of Regulatory Guide 1.75 requirements to achieve independence
between Class II -and non-Class II cables routed in cabl* trays or
conduits. Effective October 19, 1984, the use of coatim- -on IEEE
383-1974 cables is not required except -when the coating is used
as part of electrical penetration fire stops as discussed in
8.3.1.4.4. In all cable coating applications, up to 10 cables 5
not qualif ied to the IEEE 3933 flame test or equivalent may remain

uncoated on cable trays, o e c'ses /-z '1Q'e ,

rC.Oftoe j4 Lt -'6019'&"- ,
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suffix S added to their respective conduit and cable numbers. 
The redundant

feeder supply cables to the transfer devices have channel or train

identification and separation depending on their application.

All power and control cables from the ADGU down to the first transfer point in 5-7

the ADCU building are designed as S cables and are routed as 
such. Four cable

sets (one set per each EDCU, two for train A and two for train B) 
are routed

in cable trays in the EDGU conduit interface rooms (see Figure 8.3-57 through

8.3-59) and ADGU building and via a conduit bank between the buildings. It is 6
not necessary for these train A and B trays to be separated by the Mlin'-ilm~n

distance since no more than one train will be operational at 
any given time.

During normal operations the four cable sets routed through trays

respectively will not be energized nor electrically connected 
at either end.

The only time any of the four cable sets can be energized is 
after the

additional diesel generator unit (ADGU) has been manually aligned 
to-replace

an EDGU3. During this time only one of the four cable sets (train 
A or B) can

be energized, due to the fact that it is physically impossible to connect more

than one of the four cable sets simultaneously.

There are certain safety-related components which are located 
in a Mnonseism3-c

structure. The circuits for these components or devices have the following

separations. While in a Category I structure, the circuits for these

components are routed with train or channel circuits depending 
on their

application. When they leave the Category I structure, these circuits 
have

been separated physically and electrically to reduce the possibility 
of damage

to more than one redundant circuit.

The RPS, ESF, and ESAS receive their power from the preferred (offsite) and-

standby (onsite) sources. The normal power and control circuits 
form .the

preferred source are routed in conduits or cable trays separate 
fromt-the

alternate power and control circuits. These circuits are identified -by-a

sf f ix P or R added to their respective cable numbers. 6,t<. 6ecAit^v, 6.,2..

The circuits associated with the sta dby power sources (Class 1E electric

systems) are separated into two or more redundant divisions. The circuits

between the diesel generators and the 6900-volt shutdown boards 
are-deesigned

for a two division separation (train A and train B).

The feeder circuits from the 125-volt dc vital battery boards to the control

buses in the shutdown boards are separated into four divisions (channels 
I,

II, III, IV). Feeder cables to the control buses in the train A shutdei-un

boards are supplie -d from battery boards I and III and feeder cables to the

control buses in the

8.3-48


